Expression of coagulation factors and their receptors in tumor tissue and coagulation factor upregulation in peripheral blood of patients with cerebral carcinoma metastases.
Patients with malignancies often suffer from thrombembolic events that complicate the course of cancer disease and reduce the patients' quality of life or shorten the survival time in severe cases. This phenomenon is also known for patients with primary or secondary brain tumors; but the reasons are not identified. We performed a prospective case-controlled study of patients with brain metastases but without any active peripheral tumor site. Blood of patients was collected perioperatively and investigated for coagulation factor activities. Moreover, we analyzed the expression of coagulation factors and their receptors within the tumor material of brain metastases from clear-cell renal cell carcinomas and small-cell carcinomas of the lung. Here, we show that even patients without an active peripheral tumor disease that means without any tumor masses outside the central nervous system after anticancer treatment by surgery, radiation therapy, or chemotherapy but with symptomatic brain metastasis develop an increased systemic activation of multiple coagulation factors. The pro-coagulatory state is expressed preoperatively, but also can be observed in the early postoperative period. Additionally to that, intracerebral metastases of clear-cell renal cell carcinomas and of small-cell carcinomas of the lung express prothrombin, thrombin, factor X, and the protease-activated receptors type 1, 2, 3, and 4. These observations support the hypothesis of a link between the hemostatic system in the periphery and the malignant tumor disease even when the tumor is an intracerebral metastasis and the affected patient currently is free of a systemically active tumor. The results of this study support the hypothesis that the concerted action of coagulation factors and their receptors within the metastasis tissue itself and the systemic coagulation system could control the malignant behavior of tumor disease and make larger prospective trials mandatory.